Analyses of the relative frequencies of the major blood groups in a series of patients suffering from various disease states have helped to indicate the genetic component which, to a greater or lesser extent, is present in most human illnesses. This study is directed to a consideration of the ABO and Rhesus groups in cases of carcinoma of the lung.
Analyses of the relative frequencies of the major blood groups in a series of patients suffering from various disease states have helped to indicate the genetic component which, to a greater or lesser extent, is present in most human illnesses. This study is directed to a consideration of the ABO and Rhesus groups in cases of carcinoma of the lung.
Material
The ABO and Rhesus blood groups were determined in 1257 men with lung cancer; in 802 instances there was sufficient histological material available for the tumour to be classified as differentiated or undifferentiated and for the type of differentiation to be determined; in most of the remaining cases the diagnosis was made on clinical and radiological evidence. The proportions of men with the several blood groups were compared with a control series which consisted of 9649 individuals from this part of South West Wales whose blood groups were determined in this laboratory (Ashley and Davies, 1966a) .
Results
The findings in the case of the ABO blood groups are set out in Table I . In the over-all series, which included many patients in whom the diagnosis was made on clinical and radiological grounds only, without histological confirmation, no significant differences in blood group frequencies from the control population were noted. There was a low frequency of blood group 0 and a high frequency of blood group A in the patients whose lesions were proximal and could be seen at bronchoscopy, and a high frequency of blood group 0 and a low frequency of blood group A in the patients whose lesions were more distally situated.
The two subgroups of patients with proximal and distal lesions were compared. The frequency of blood group 0 was significantly lower (X2 5X8; p < 0 02) in the patients with proximal lesions than in the patients with distal lesions: the frequency of Received September 19, 1968. The frequencies of the three major blood groups 0, A, and B were compared in the three histological groups which were taken in pairs. The frequency of group 0 was significantly higher in the men with undifferentiated tumours than in the men with squamous cell tumours (X2 6-31; p <002) and in the men with glandular tumours (X2 6-65; p < 0.01).
The frequency of men of group B was higher in the group with glandular tumours than in those with squamous cell tumours (X2 7-39; p <0-01) and in those with undifferentiated tumours (X2 12-93;
The proportion of patients who were Rhesus (D) negative was slightly below that to be expected (Table III) . No significant differences were found between subgroups with operable or inoperable lesions or with proximal or distal lesions. The proportion of patients with differentiated lesions who were Rhesus negative was lower than was expected, but the proportion in men with undifferentiated lesions was higher than was expected. These differences were not statistically significant. (Ashley and Davies, 1966a) . Though the control series was used to demonstrate a difference in blood group frequencies between those with Welsh and those with non-Welsh surnames, the grand total was used as control, as no difference in the distribution of lung cancer was seen in men with Welsh and non-Welsh surnames (Ashley and Davies, 1966b) .
The frequency of men whose Rhesus blood group was negative (D negative) did not differ significantly from that in the control series. There was a small, non-significant, deficiency of Rhesus negative men in the whole series, and especially in those with differentiated tumours, while there was a small excess of Rhesus negative patients in the men with undifferentiated tumours. These findings confirm those of McConnell, Clarke, and Downton (1954, 1955) who were unable to find a significant difference between lung cancer patients and other hospital patients in respect of the frequency of Rhesus negative patients. 'When the three series, that of McConnell, that of Aird (Aird et al., 1954) , and the present series are combined, a total of 372 Rhesus negative men is found in a total population of men with tumours of 3345; 396-5 Rhesus negative men would have been expected. This difference is small and is not statistically significant. The combined results suggest that if there is an association between the Rhesus factor and this disease it is a weak one.
The over-all frequencies of the ABO blood groups corresponded closely to those in the control series. This observation confirms those of other workers (Aird et al., 1954; McConnell et al., 1954; Roberts, 1956/7; Parker and Walsh, 1958; Rennie and Haber, 1961; Jakoubkovi and Maijsk', 1965) .
All those series have been combined and the numbers of individuals of groups 0 and A compared with the numbers expected in those groups: 1620 were of blood group 0, 1611A4 were expected; 1410 were of blood Group A, 1412-6 were expected. This difference is of no significance.
Analyses were made of the patients in the present series subdivided in various ways. Subdivision into men with operable and inoperable tumours again showed no differences. Subdivision of the patients into those with proximal and those with distal lesions showed an excess of group A in the former and of group 0 in the latter; this was true both for operable and inoperable cases. Subdivision on histological grounds showed an excess of group 0 and a deficiency of group B in men with undifferentiated tumours whether these were proximal or distal, and a deficiency of group 0 in men with differentiated tumours. McConnell and his colleagues (McConnell et al., 1954) found an excess of group A at the expense of group 0 in men who had oat cell tumours but no differences in the other types. In this laboratory oat cell tumours are regarded as one of the forms of differentiation of neoplastic squamous cells (Ashley and Davies, 1967 ). McConnell's group of men with undifferentiated tumours showed 49%' to be of group 0 compared with 48°h of the control population. The different ABO blood group distribution in the proximal and distal lesions cannot be explained on the basis that there is a higher proportion of undifferentiated tumours in the distal group, as there is also a small excess of group 0 among the men with differentiated tumours which were distal in situation, and the proportion of patients with undifferentiated tumours is almost identical in those with proximal and those with distal lesions (Ashley and Davies, 1967) . Rennie and Haber (1961) in a small series divided their patients on the basis of the histological appearance of the tumours. In their material there was a non-significant excess of patients of group 0 in those who had anaplastic tumours, and a non-significant excess of patients of group A in those who had differentiated tumours.
The strong association between cigarette smoking and lung cancer is well known (Doll, 1953) , and it is possible that genetic factors affecting the formation of the smoking habit might in turn affect the frequency of lung cancer. Cohen and Thomas (1962) (Higgins et al., 1963) who were unable to find any significant differences in the various groups of smokers. When their series and that of Cohen and Thomas were combined the differences in the frequency of group B were highly significant.
The findings in smokers do not explain the differences in the frequency of the blood group 0 seen in the different forms of lung cancer. A deficit of blood group B was seen in men with undifferentiated tumours, while a deficiency of group B was also observed in the heavy smokers. Smoking as an aetiological factor is most strongly associated with lung cancer of squamous and undifferentiated type (Kreyberg, 1962) , though it is at least possible that there may be some association with adenocarcinoma of the lung (Ashley and Davies, 1967) . In this series the correspondence of the blood group distribution supports the suggestion that smoking and undifferentiated carcinomata are causally related. There was a non-significant deficiency of individuals of group B among the men with squamous cell carcinoma, and the frequency of group B among these men did not differ significantly from that in the men with undifferentiated tumours though it did differ from that in the men with glandular lung cancer.
The mechanism connecting these two associations is less easy to understand. It is tempting to suggest that the development of the smoking habit may be genetically determined by some metabolic peculiarity which is less likely to be present if the mechanisms concerned in the production of the blood group B polysaccharide are active, and that the higher frequency of lung cancer in such men is a consequence of their increased tendency to use tobacco.
The significant excess of blood group 0 in men with undifferentiated tumours compared with those in whom the lesions showed either squamous or glandular differentiation suggests that there may be some intrinsic difference, at the genetic level, and separate from the effect of cigarette smoking, between men who develop undifferentiated carcinomata of the lung and those who develop differentiated carcinomata, and that the risk of the former type of tumour is greater in men who are group 0 Rh negative than in the general population. This may only be a liability to develop this type of tumour in response to whatever environmental carcinogens may be active, or an increased tendency for tumours to progress through increasing degrees of dedifferentiation after they have been initiated in differentiated cells.
A similar argument may be used in respect of proximal tumours, those accessible to bronchoscopy vis a vis those which are situated more distally in the lung. The proximal tumour is less likely to be operable and more likely to be of squamous cell type than its deeper counterpart (Ashley and Davies, 1967) , and the patient with such a tumour is more likely to be of blood group A and to have a low haemoglobin concentration and a high erythrocyte sedimentation rate. Some of these differences are no doubt anatomical in nature, a proximal lesion encroaching on the carina is ipso facto inoperable, and squamous metaplasia, which is commoner in the proximal air passages than in the distal ones, is more likely to lead to squamous cell carcinoma.
Summary
Data are presented on the frequencies of the ABO and Rhesus blood groups in a series of 1257 men suffering from bronchial carcinoma.
There was no over-all difference in blood group frequencies when the whole series was compared with a control group collected in the same hospital.
When subgroups of the total series were compared, significant differences were observed. The frequency of blood group 0 was significantly lower and that of blood group A was significantly higher in men with proximal lesions than in men who had tumours which were too distal to be seen at bronchoscopy.
Three 
